Abstract: Study on genetic variability, character association and path analysis was carried out with sixty chrysanthemum genotypes keeping in mind of their applicability in future crop improvement programmes. High phenotypic and genotypic coefficient of variation were found for the character such as number of flower per plant, number of branches per plant, number of primary branches, number of secondary branches, plant spread and plant height. High heritability coupled with high expected genetic advance was observed for number of flower per plant, number of secondary branches and branches per plant. In general, genotypic correlation coefficients were found to be higher than the phenotypic correlations for most of the characters. Number of flowers per plant showed highly positive significant correlation at both genotypic and phenotypic level with plant spread (0.977,0.974), number of primary branches (0.952,0,828), number of branches per plant (0.956, 0.950), number of flower per spray (0.932, 0.821) and number of secondary branches (0.770, 0.744). Path analysis revealed that plant spread, number of primary branches, number of flower per spray and number of branches per plant had highest positive and direct effects on number of flowers per plant at genotypic and phenotypic levels. Thus, the useful cultivars can be used as parents in hybridization programme to obtain admirable progenies.
INTRODUCTION
Chrysanthemum (Chrysanthemum morifolium Ramat.) which belongs to the family Asteraceae, is a highly attractive and charming short day plant, which behaves both as an annual as well as a perennial flowering herb. Variation between species and within a species is a must for any crop improvement programme. The knowledge of variability exists in a crop species has special significance to bring about the success in any hybridization programme (Kameswari et al., 2014) . Hence, for effective selection, a thorough study on genotypic and phenotypic variability is essential. It is a known fact that there exists a complex association among different characters in the plant system and the characters do not exist in isolation. Knowledge of association of various characters should provide necessary information on indirect selection for improvement flower yield. The association between two characters is generally through a complicated pathway involving various other attributes which may have direct or indirect effect on the resultant or end character (Lal et al., , 2231-5209 (Online) All Rights Reserved © Applied and Natural Science Foundation www.jans.ansfoundation.org 2014). Therefore, the direct contribution of the component characters to resultant character from the indirect effects due to the inter relationship of different characters can be determine with the help of path coefficient analysis. Keeping in view the above facts, the present investigation was carried out to determine the extent of variability, the nature and degree of association among the characters and their direct and indirect effect on flower yield.
MATERIALS AND METHODS
The experiment was carried out at the Horticulture Research Station, Mondouri farm under AICRP on Floriculture, BCKV, Kalyani, Nadia, West Bengal in a randomized block design (RBD) with three replications during 2010-11. A total of sixty genotypes were taken for the study. Rooted cuttings of the cultivars were planted in plots (1.6m x 1.6m) at a spacing of 40cm x 40cm and standard cultural practices were followed during the growth and flowering period of the crop. The experimental data were collected on eleven traits viz. plant spread, number of primary branches, number of secondary branches, number of branches per plant, leaf length, leaf breadth, Days to 50% flowering, number of flower per spray, flower diameter and number of flower per plant. The mean values of five randomly selected plants from each genotypes in each replication were used for data analysis were subjected to statistical analysis following Panse and Sukhatme (1995) . Character association and path analysis of various characters was assessed by the method designed by Weber and Moorthy (1952) and Dewey and Lu (1959) respectively.
RESULTS AND DISCUSSION
In the present study data on mean values, range and coefficient of variation, heritability and genetic advance for the eleven characters of morphological as well as flower characters of C. morifolium studied are presented in Table 1 . The results clearly indicated significant differences among the sixty cultivars for all the eleven characters studied. The magnitude of range was highest for days to 50% flowering of 92.33-121. Among the parameters number of flower per plant showed maximum phenotypic and genotypic variation of 49.58% and 49.03% followed by number of branches per plant with 47.46% and 46.78% respectively. The estimates of phenotypic coefficient of variance (PCV) were found higher than genotypic coefficient of variance (GCV) for all the eleven characters studied indicating that the apparent variation was not only due to genotypes but was also due to the influence of environment in the expression of characters The results were in agreement with the results of Senapati et al. (2013) for variability studies in Gerbera jamesonii Bolus. In this study, high phenotypic and genotypic coefficient of variation were found for the character such as number of flower per plant, number of branches per plant, number of primary branches, number of secondary branches, plant spread and plant height indicating high variation in these characters, indicating that there is urgent need of improvement of these characters. Similar results were obtained for number of flowers per plant followed by number of branches per plant and disc diameter in chrysanthemum (Sirohi and Behera, 2000) . High heritability coupled with high expected genetic advance was observed for number of flower per plant, number of secondary branches and branches per plant. While high heritability along with moderate genetic advance was found for number of primary branches, plant spread and plant height. The characters such as days to 50% flowering and flower diameter had high heritability and low genetic advance. High heritability coupled with high genetic gain suggests that the gene action is mostly of additive type and therefore, direct selection of such trait will be rewarding. This result was in accordance with Peddi et al. (2009) for traits like suckers per plant, yield per plant, number of flowers per plant, number of branches per plant and duration of flowering in chrysanthemum. High heritability and low genetic advance indicating contribution of non -additive gene effect on the expression. The high heritability is due to favorable influence of environment rather than genotype and selection for such traits may not be rewarding. In general genotypic correlation coefficients were found to be higher than the phenotypic correlations (Table 2) These results are in close agreements with the findings for variability studies of Sirohi and Behera (2000) and Kumar et al. (2012) . in chrysanthemum Therefore, selection for the improvement of one character will lead to the simultaneous improvement of the other character i.e if we improved plant spread than simultaneously the number of flowers per plant will be increased and vice versa. The data on direct and indirect effects of different characters on number of flowers per plant are presented in 
Conclusion
From the present study it can be concluded that characters effecting flower yield were plant spread, number of primary branches, number of flower per spray and number of branches per plant. Hence, for the better improvement of number of flowers per plant, these characters should be consider together. The information obtained from the current variability studies can be used as selection criteria for increasing yield in terms of number of flowers per plant in chrysanthemum genotypes. Residual effect = 0.17, Direct effects are in bold diagonals
